Oxidative stress effects on conjugational recombination and mutation in catalase-deficient Escherichia coli.
The objective of the present investigation was to determine the effects on genetic recombination and mutation in Escherichia coli of either endogenous increases in oxygen radicals resulting from catalase deficiencies, or exogenous increases resulting from H2O2 treatment. Using the classical paradigm of Escherichia coli bacterial conjugation, strains deficient in the production of hydroperoxidase I (HPI) and/or hydroperoxidase II (HPII) were used as recipients in Hfr x F- matings. 'Background' recombination rates, measured by the rate of appearance of threonine prototrophs, was similar to wild-type levels in the HPI-deficient (katG) strain, but were significantly decreased in HPII- (katE) mutants. The addition of relatively nontoxic H2O2 concentrations (0.25 mmoles dm-3) to the mating mixtures stimulated recombination rates in wild-type and katE strains, but decreased rates in katG and katEkatG strains. A 0.5 mmoles dm-3 concentration of H2O2 inhibited recombination rates in all strains. In order to gauge the level of recA-dependent 'SOS' processes occurring under the experimental conditions, 'background' mutation rates were determined in both fluctuation and forward mutation (thyA) assays. Mutation rates in aerobically-grown cultures were increased up to 2.2-fold in katG and katEkatG strains. Treatment with relatively nontoxic H2O2 concentrations elevated the thyA mutagenesis up to 8-fold in catalase-deficient cultures. Furthermore, these studies along with data presented elsewhere show that the SOS phenotype of katEkatG is more resistant than that of katG strains. These studies clearly show that cellular oxidative stress occurring from catalase deficiency interferes with normal DNA metabolism.